The extraspinal manifestations of ankylosing spondylitis affect the hips and other large joints-which must be given the same full treatment as the spine; and also bony points frequently on the iliac crests, the ischial tuberosities, the symphysis pubis, the antero-inferior border of the calcaneus, the tips of the lower ribs, and the stemum-which often respond to a single exposure. A dose of 600 to 750 r at 120 kV. to 200 kV., the dose and kilovoltage chosen according to the depth of overlying tissue, and given with a small field, will rapidly relieve pain and prevent the increase of stiffness which accompanies enforced inactivity in these cases. Such treatment should be regarded as necessary maintenance therapy in cases of the disease, already given their main treatment.
Numerous reports of consistently good results have been published, and after reviewing the literature and one striking success Mr. Anthony Green instituted the treatment in December 1947 at the hospitals I have mentioned. I would like to thank him for permission to present these cases and also Mr. Alan Jennings for his work on the physical aspects. This paper is based on a survey of the 140 cases treated from then to July 1949. Table I shows the relative frequency of the various symptoms, and Table II the main   TABLE I.-SYMPTOMS  TABLE II 
30
physical findings. Apart from this general clinical examination the sinuses and chest were X-rayed, and a blood count and E.S.R. was done. We found, however, that the blood showed no characteristic changes, so that these investigations have subsequently. been omitted. Pathologically these patients suffer from a chronic inflammation of the upper respiratory tract which is evident throughout the lymphoid tissue of the naso-and oro-pharynx and in half the cases in the maxillary antra. The bulk of the lymphoid tissue is contained in the tonsils and adenoids, and surgical removal of these is the well-established treatment which carries a high proportion of success. Good though these results are symptoms persist in some and in these failures are apparently due to the remaining infected lymphoid aggregations on the posterior pharyngeal wall, which were present in 80% of the cases, or to sinus infection ( Fig. 1 ). I will refer later to the group of children who had had their tonsils and adenoids removed.
Radiotherapy as a therapeutic measure in inflammatory diseases is now forming an increasing bulk of our work, and theoretically the lymphoid aspect of this syndrome is of particular appeal. Any operation is a frightening procedure for the patient, and however experienced the operator, it carries a small risk; moreover the waiting lists for tonsillectomy are long. If radiotherapy is successful it will reduce the number requiring operation, and even in those where operation is not averted the waiting period will be more comfortable.
The infected sinus is a difficult problem to assess. With the advent of chemotherapy and antibiotics the treatment of inflammatory conditions has been revolutionized, but it is well recognized that closed pockets of pus require mechanical drainage, and we have found that a sinus which is completely opaque does not respond to radiotherapy. Medical terminology in subdividing disease processes is necessary and suits our convenience, but does not completely cover the pathological sequence. Generalizations are therefore dangerous, but it is safe to say that those sinuses which show clouding or slight mucosal thickening may be expected to clear in about one-third of the cases. Curiously, in some mild cases we have found that following treatment the inflammatory process proceeds so that the sinus becomes completely opaque, but after drainage all symptoms disappear.
Secondarily to the aspiration of infected material, Nature's second lymphoid barrier becomes involved, and with this infection of the bronchial glands, cough and recurrent pulmonary infections occur. Consequently these glands are included in the treatment whenever the history suggests their involvement.
In the adults all cases suffered from chronic tonsillitis, half had large aggregations of posterior lymphoid tissue and none sinusitis.
Submental.
Ant. facial. FIG. 2. X-ray fields (protection omitted for clarity). In the anterior facial field protection consisted of lead rubber "goggles" and a strip of lead rubber across the lips. for clarity; in practice a sheet of lead rubber in situ. with a shaped portion cut out to follow the contour of the mandible is mounted on a wood frame which slips over the end of the applicator.
In the treatment, X-rays were used primarily, but as more cases were seen it became clear that a large number required post-nasal radium as well.
Three X-ray fields were used: submental, anterior face and anterior chest (Figs. 2, 3 ).
Initially we gave 75 r to the nasopharynx through the submental field, as D. R. Laing of California reported that 75 % of cases showed a slight temporary reaction after the first treatment. We did not, however, observe this, and after a few months omitted this from the treatment plan.
The treatment (Table IIi) therefore consisted of 150 r tissue weekly for 4 doses through the submental field using a 7 or 10 cm. square applicator according to the size of the patient. 200 r incident to the anterior facial field for 3 doses in eight days, and 150 r tissue to the bronchial glands for 3 doses also in eight days using a 10 cm. square applicator for both. In a few cases this series was repeated after three to four months but these became less as post-nasal radium was used more frequently. In the first field the irradiation was restricted to the floor of the mouth as the portal of entry by attaching to the applicator a sheet of lead rubber with a n-shaped portion removed which followed the contour of the mandible.
In the second the eyes and lips were protected by lead rubber. In no case was an erythema observed.
Post-nasal radium was used for the persistence of symptoms after varying intervals of time, but never less than six weeks after the end of the X-ray series. It was applied by using two cylindrical applicators, one passed through each nostril, under local anasthesia to converge at the posterior pharyngeal wall. Each tube contained 15 mg. of radium sulphate and gave a dose of 1,500 r at 7 mm. from the radium source in four hours. A harness was constructed to hold these in position, which was checked radiographically in every case (Fig 4) .
Direct intra-oral X-irradiation to the tonsils was tried in children but was not well tolerated. The whole tonsil was not covered as the lower pole continually slipped out of the field. Some adults, however, were effectively treated using the beryllium window low voltage tube giving 1,000 r in a single dose with a half-value depth of 11 mm. tissue. This was followed by a membranous reaction and one to two weeks of moderate discomfort.
With regard to complications and dangers, we have not observed any ill-effects except in 3 cases where there was a transitory dryness of the mouth. This absence of complications has been repeatedly noted in papers on this subject.
Results.-Percentage figures are approximate and general inferences only can be drawn from them. The total number is small, and despite continued efforts to obtain news ofpatients who failed to keep their appointments, there was a sharp decrease in the information available after six to nine months. The full eighteen months was covered -in 71 patients. A survey of those lost to the follow-up showed that in the last available news half were improved and half showed little or no improvement. These cases were drawn from a very wide area of London and the Home Counties. * Symptomatic improvement and objective changes in these cases do not run together, in fact the former is most evident and happily is the all-important part to the patient. For example, lymphoid regression was noted in 50% only.
However, at the end of the course of X-rays, a marked symptomatic improvement can be expected in 80 % of the cases. After six months this improvement is maintained in 70 %, post-nasal radium having been used where necessary. Appetite was improved, sleep was less disturbed, colds less frequent and severe and remained localized to the naso-pharynx, the incidence of bronchitis falling greatly. Sore throats disappeared or their frequency and severity were much diminished. One E.N.T. colleague remarked that though the lymphoid tissue may still be evident it was "healthy". This statement is borne out by the fact that the enlarged cervical nodes disappeared in almost the same percentage of cases as showed symptomatic improvement.
Tonsillectomy was subsequently performed in 20%, and having cleared the irritative focus 75 % of cases of asthma showed considerable improvement. The remainder of these, mainly allergic, received appropriate medical treatment from their physicians.
There were 2 cases of bronchiectasis with the upper respiratory syndrome, but neither improved following treatment, due to the repeated reinfection from below. One was lost trace of, but the other had a lobectomy and subsequently a second course of radiotherapy for the persistence of upper respiratory infection with disappearance of symptoms.
Of the group of children who had had their tonsils and adenoids removed 70% had had masses of lymphoid tissue and 35% sinus infection. Following radiotherapy 85% showed immediate improvement and this was maintained in 70% at eighteen months.
In the adults 75 % were improved after treatment, but after six months all were so improved that they could be classified as symptom free, though only one-third showed lymphoid regression (Table IV) . Comment.
-Radiotherapy undoubtedly has a place in the management of chronic upper respiratory tract infections in that it relieves symptoms, it reduces the number of tonsillectomies required and is of particular value in those cases where symptoms persist after operation.
Dr. Ronald Hadden agreed that radiotherapy in these chronic infections of the upper respiratory tract was undoubtedly of value. He enquired from Mr. Hendtlass whether he had had any experience of treating children for persistent post-pertussic cough. He had found that three daily tumour doses of 100 r to enlarged hilar glands was extremely effective in stopping post-pertussic coughs. He only treated cases in which enlarged hilar glands were clearly visible radiologically.
Mr. Hendtlass replied that he had had no personal experience in the treatment of post-pertussic cough, but had heard of the efficacy of radiotherapy. One case in the series had recently had whooping cough but the symptoms were clearly those of the syndrome presented above. Beclere (1909), in .1908 , treated a girl aged 161 suffering from acromegaly. This appears to be the first successfully treated case. Prior to treatment the patient had considerable reduction of her visual fields with loss of visual acuity. After treatment there was a marked improvement in visual acuity and in the field of vision. Beclere used five fields with a focal skin distance of 50 cm. and 1 mm. aluminium filtration. This patient was alive and well in 1922. In spite of this early start, knowledge of the effects of irradiation on the pituitary is very incomplete and there is considerable disagreement on suitability, technique and dosage. The extreme complexity of the pituitary, controlling and balancing almost all the hormonal activity of the body, makes a clinical mozaic that is hard to unravel. The comparative rarity of cases, the interplay of pressure and glandular phenomena, the lack of histological confirmation and the tendency to spontaneous remissions, make accurate assessment of the response to treatment extremely difficult.
Treatment of Some Disorders of the Pituitary by Radiotherapy
However, sufficient data have been published to allow some tentative conclusions to be drawn. The results appear to be better in most pituitary conditions when a single course of treatment is given. In an overall period of three to four weeks, 3,000 to 3,500 r units, measured at the pituitary, seems to give the best results. Dosage below 2,000 r is less effective and the safe upper limit is probably over 4,000 r.
I have been unable to find any evidence of either cerebral or pituitary necrosis, which could be attributed to the radiation when this type of radiotherapy has been given, nor does it prevent or render more difficult subsequent surgery should it become necessary. This cannot be said of repeated or protracted courses. Kerr (1948) has published a series of 50 cases treated with this dosage. They comprised 11 acidophil, 37 chromophobe, one basophil and one mixed adenomata. He reported 70% good results in the acidophil and chromophobe cases; the one basophil case did not respond.
